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been the subject of tuberculosis, and from which the great bulk of the 
tubercle lesions had been removed by stripping, was seized in a public 
market, and a prosecution instituted against the exposer. The 
superficial evidence of tuberculosis was palpable to all those who 
chose to look for it, but seeing that the exposer had obtained the 
services of several professional gentlemen I made a stricter search than 
I should otherwise have done for evidence of tubercular invasion of 
the deep lymphatics. The opinion of those engaged in the' defence 
had been given in favour of the harmlessness of the carcase; the 
result of my extended search was the discovery of extensive tuber-
culosis of the suprasternal lymphatic glands, which were situated 
beneath the muscle and fat at a depth of 3! inches. I would just ask 
whether any guarantee could be afforded that the tuberculous glands 
in this case would have been rendered innocuous by the ordinary 
process of cooking, or whether you or I should be subjected to the 
risk of purchasing our own death warrant merely in order that some-
body shall become richer? Further, it has frequently happened to me 
that I have found the mediastinal and mesenteric lymphatic glands 
extensively affected with tubercular disease, without any trace of its 
existence being discoverable in any of the organs or on the serosre, 
but who amongst us could give any guarantee that the bacilli or their 
spores had not gained access to the circulation, and consequently to 
the tissues? 
That these glands may retain the virus of the disease for a consider-
able length of time I quite allow, but that there comes a moment 
when they fail to perform this function of retention none can deny, 
and no one can say when that moment arrives. 
Very frequently we find, on post-mortem, a diffuse and acute miliary 
tuberculosis on the serosre or a miliary pulmonary tuberculosis without 
at the first glance being able to account for its presence or origin; a 
careful examination of the deep-seated lymphatic glands belonging to 
the organs reveals more or less extensive tubercular adenitis, thus 
emphasising the dictum uttered so many years ago by Laennec, that 
a diffuse and acute tuberculosis has its origin in the vast majority of 
cases in a pre-existing caseous centre. 
There is only one other point in connection with this matter I wish 
to refer to, and that is the statement made by men in high positions 
in their profession, to the effect that there is found in cattle an infective 
and a non-infective form of tuberculosis. I have only tb say that I have 
never yet discovered the existence of such a thing as this non-infective 
form of tuberculosis, nor have I ever seen any non-tubercular diffused 
lesion bearing even a resemblance to tuberculosis. 
THE CASTRATION OF CRYPTORCHIDS.I 
By Professor MOLLER, Imperial Veterinary College, Beilin. 
THE castration of cryptorchids has repeatedly of late been the object 
of literary consideration, and it has recently been fully described by 
Bang,(HaJzdbuch der Tlzierarztliclze1t Chirztrgie von Stockfieth,4 Heft, 
S. 657). It may be that the frequent occurrence of cryptorchism in 
1 Translated from the Monatshefte fur praktiscbe Thierheilkunde, Band I, Heft 9. 
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coarse-bred (kaltbliitigm) horses is the reason why the operation has 
been a matter for concern, especially in France, Belgium (De give), 
and Denmark (St(Jckjletlz, Nielsm, Bang), whereas in Germany, the 
northern regions excepted, opportunity to collect extensive observations 
on this sphere has seldom been afforded. On that account, indeed, 
the erroneous view has been arrived at here that the operation is 
associated with special danger in the case of well-bred (warmbZzitigm) 
horses. 
The observations communicated by Stockfleth, Degive, Nielsen, 
and Bang, prove ~he opposite in the case of coarse-bred horses, and 
I have in recent years sufficiently convinced myself that the castration 
of cryptorchids may also be carried out with practical utility in the 
case of fine-bred horses (Hanoverian, Mecklenburg, East Prussian). 
The different modes of operating having already been frequently 
described, I shall confine myself to a short description of the methods 
of procedure employed by me, and to calling attention to some points 
which, in my opinion, have not hitherto been accentuated as they 
deserve. 
Both in Denmark and in Belgium practitioners concerned with 
the castration of cryptorchids have repeatedly declared themselves in 
favour of the inguinal canal as the field for operating, whereas the 
older method of operating from the flank is now only seldom 
practised. In my opinion the former method deserves the preference 
at the outset, on' the ground that it enables one most easily to reach 
the testicle. When the testicle remains in the abdominal cavity, it 
regularly lies in the neighbourhood of the internal abdominal ring. 
In this point also my observations exactly correspond with the 
experience of those practising the operation. The whole sixteen 
testicles which were removed from the abdominal cavity of horses 
during last year were found on the inferior abdominal wall, and in the 
immediate neighbourhood of the internal abdominal ring. In former 
years also the testicle was never found in the lumbar region. When 
the operation is carried out with the animal in the dorsal position, 
the testicle may sometimes sink into the region of the flank. 
The method of operating through the inguinal canal is especially 
to be preferred when the position of the testicle in the abdomen 
cannot be definitely determined before the operation, as is the case 
when the testicle is very small and soft, or when it lies in the inguinal 
canal. In the latter case the flank operation would be attended with 
the greatest difficulty, and with a narrow internal abdominal ring it 
generally could not be carried out without dilatation of the latter. 
But to dilate this from the flank must be difficult, whereas in such 
cases the operation through the inguinal canal is scarcely more 
difficult than an ordinary castration. I prefer, therefore, the method 
recommended by Stockfleth and Nielsen, and recently somewhat 
modified by Bang. 
I t is in the first place important to recognise the testicle in the 
abdominal cavity-a task which to the inexperienced sometimes 
proves very difficult. With this object Degive introduces the hand 
into the rectum, and allows it to glide from above downwards at the 
lateral wall of the abdomen. I recommend for this the following 
procedure :-With the hand in the rectum one feels for the anterior 
edge of the pubic bone. Close in front of this, and about IO-I5 cm. 
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from the linea alba, one spreads out the fingers as much as possible, 
and lays the hand on the inferior abdominal wall. As a rule one 
discovers the semicircular, soft testicle under the hand, and can feel it 
accurately with the finger. Sometimes it is only after repeated 
examination, and after emptying the rectum by purgatives or clysters, 
that the testicle is recognised. But with some practice it is generally 
easy to discover not only the testicle but also, to some extent, its size. 
In other cases one employs Degive's plan, or searches for the sper-
matic cord. If this can be followed to the internal abdominal ring, 
the testicle lies either in the inguinal canal, where, by simultaneous 
palpation from the exterior, and with slight abduction of the limb of 
the same side, it can sometimes be felt, or it lies in the immediate 
neighbourhood of the internal abdominal ring, while the tail of the 
epididymis has entered the inguinal canal. The examination is 
essentially facilitated by emptying the intestine, especially the rectum, 
as thoroughly as possible. 
After bulky food has been withheld from 8-14 days, with, in the case 
of full-bodied horses, regular exercise and the administration of a 
purgative ball, a water clyster is given some hours before the operation. 
The poorer the subcutaneous tissue is in fat, the easier is the operation, 
and the quicker the healing process. 
The horse prepared in this way is cast with the side to be operated 
on upwards. While an assistant induces narcosis, the upper hind limb 
is freed as for castration, but so that all the joints of the limb are kept 
strongly flexed. A sack of straw is now pushed under the hind-
quarters, so that these may be in a half side position and lie rather 
higher than the fore part of the animal. The hair on both hind limbs, 
especially on the uppermost one, is moistened a little, in order to 
prevent the dust from the same from falling into the wound during 
the operation. For the same reason one applies a wet cloth round 
the previously well cleansed hoof of the free limb. The upper limb 
being moderately abducted, the field of operation is now carefully 
freed from soap and rinsed with 1 per cent. sublimate water. Where 
time and opportunity are afforded, repeated cleansing of the scrotal 
region and prepuce are previously carried out. 
The operation, which falls into the following stages, can now 
begin:- , 
I. The Incisz"oll.-The hands and instruments having been carefully 
disinfected, and the sleeve having been rolled .above the elbow, the 
operator kneels exactly as in ordinary castration, and makes immedi-
ately over the external abdominal ring, which may be easily felt by 
palpation, a skin incision of about 6-7 <;m. (about 2k inches) in 
length. The incision must run from the anterior to the posterior 
angle of the ring. With Bang, I prefer this place, since from it one 
gains the abdominal cavity by the shortest route. Degive, Stockfleth, 
and Nielsen select the position of the scrotum for the skin incision, 
but they are thereby compelled to make a longer course to the inguinal 
canal. One now cuts through the thin fascia lying immediately under 
the skin, avoiding any of the larger veins which show themselves 
here. If these are in the way, one applies a double ligature, and then 
cuts them across. 
2. Exposure of the Inguinal Canal.-For this one uses the two fore-
fingers or the thumbs, in order not to tire the forefingers (Carl), push-
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ing the loose connective tissue forwards and backwards, and thus 
penetrating in the direction of the internal abdominal ring. When 
the fingers have penetrated about as far as the knuckles, one pulls the 
hand lying on the posterior angle of the external abdominal ring 
backwards, and with the fore and middle fingers of the other hand 
examines the inguinal canal for the presence of a process of tunica vagi-
nalis or a constituent of the spermatic cord. This is easily recognised 
by its shape. Sometimes the tail of the epididymis, with a rudimentary 
process of tunica vaginaIis, is found in the inguinal canal, feeling 
like a peculiar softish (festweiclter) body, about the size of a very 
large bean. In the first case one divides the processus vaginalis, and 
removes the testicle after one or other method (torsion, ligature, or 
clam). If only the tail of the epididymis is recognisable, it has to be 
ascertained whether the processus vaginalis and the internal abdo-
minal ring possess the width necessary to permit the testicle, which is 
generally but not always imperfectly developed, to be passed through. 
With one or two fingers penetrating in the direction of the processus 
vaginalis, one reaches the internal abdominal ring, and can to some 
extent convince oneself of the width of the latter and of the processus 
vaginalis. In no case must this be omitted. It has twice happened 
to me that, after division of the under end of the processus vaginalis, 
this and the internal abdominal ring proved too narrow for the passage 
of the testicle through them, and dilatation of them hence became 
necessary. This, indeed, was accomplished by the· aid of a tenotomy 
or herniotomy knife, and the operation fortunately succeeded. I am, 
however, of the opinion that in such cases one ought to prefer the 
method employed when the proeessus vaginalis is absent, and the 
testicle with the spermatic cord lies in the abdomen. In this case the 
inguinal canal is found empty, that is, one finds only loose connective 
tissue in it, and feels on its inner side the yielding abdominal wall, 
formed in great part by the internal oblique muscle of the abdomen. 
By following this muscle outwards one arrives at the internal abdominal 
ring, i.e. when the latter is present. But when the processus vaginalis 
is absent, so also, as a rule, is the internal abdominal ring, and the 
anatomical conditions are then exactly the same as in the mare, as 
Hering- had already pointed out. 
3. Peiforatioll of tlte Abdominal Wall.-When the testicle is in the 
abdomen, there are three possible methods of removing it by the 
inguinal canal, viz :-
(a) By perforating the peritoneum strengthened by fascia-like con-
nective tissue (transversalis fascia?) at the point where the 
internal abdominal ring (vaginal ring of Schmaltz) is absent, or 
where it forms a slight projection, or 
(b) By rupturing the connective tissue found close behind the inner 
abdominal ring (Degive perforates the abdominal wall at this 
place), or lastly, 
(c) Through the internal oblique muscle ofthe abdomen, internal to 
and close beside the internal abdominal ring (Danish method). 
I have tried all three methods, and, with Bang, I prefer the 
last. 
The first presupposes the presence of·a sufficiently wide internal 
abdominal ring. One recognises this by the yielding character of the 
particular spot, and through its being, circumscribed by a distinct firm 
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ring of connective tissue. In my first operations I had the opportunity 
to pull the testicle out of the abdominal cavity at this place. In one 
case I succeeded in seizing the membrane bridging over the internal 
abdominal ring with forceps, made in it with scissors a small opening, 
which, when dilated with the fingers, allowed the testicle to pass 
through, assistance being given by the hand introduced into the 
rectum. In the second case, the abdominal wall was ruptured with 
two fingers. 
Perforation through the connective tissue at the hinder angle of the 
internal abdominal ring is more easily effected. This method, which 
is recommended by Degive, has the advantage over the preceding that 
the point of perforation lies higher, whereby the danger of prolapse of 
intestine is diminished. But, as Bang has already pointed out, this 
method is more difficult in that one must penetrate higher with the 
hand. Perforation of the inner oblique muscle of the abdomen at the 
inner wall of the inguinal canal, that is, below and internal to the 
internal abdominal ring, is more easily effected; and since the separa-
tion takes place in the long direction of the muscular fibres, it almost 
completely closes after the operation. There results a button-hole 
wound, by which the occurrence of a prolapse of bowel is prevented. 
I have, therefore, of late preferred this way. 
When one has ascertained that the processus vaginalis is absent, or 
that the internal abdominal ring is so narrow that two fingers cannot 
easily be introduced into it, one perforates, while the animal inspires, 
the internal oblique muscle of the abdomen by a sudden thrust made 
with the fore and middle fingers of the hand corresponding to the 
the uppermost side of the horse. . 
Sometimes this succeeds on the first attempt, but sometimes the 
separation demands the exercise of some force. One must not be too 
hasty here, and, when possible, the two fingers are kept in the inguinal 
canal, in order to diminish the risk of infectious matter being carried 
into the abdominal cavity. On the same grounds, when perforation 
of the abdominal wall has been effected, unless there is special cause, 
one avoids withdrawing the fingers out of the abdomen. Sometimes 
it is difficult to refind the perforation made. If the fingers become 
tired, one allows them to rest in the wound. 
4- Searclling for the Testicle.-One now searches for the testicle, 
epididymis, or vas deferens. The first is felt, in general, as a soft body 
of the size of a pigeon's or hen's egg, and it is to be distinguished 
from a loop of intestine by its limits. To the finger the vas deferens 
presents itself as a firm cord, of the thickness of a medium-sized piece 
of twine; the tail of the epididymis possesses a peculiar, partly firm, 
partly soft, character, as may be recognised on any testicle. On 
pressing on the testicle, even during narcosis, the animals commonly 
become restless. Whichever of these parts one finds one attempts to 
fix, and to advance outwards through the opening made by perforation. 
Frequently this succeeds immediately, but sometimes one requires to 
search with the fingers in all directions. The testicle is mostly found 
somewhat external to the point of perforation, in the neighbourhood 
of the anterior edge of the pubic bone. The withdrawal of the testicle 
is most conveniently done by the tail of the epididymis, which one 
covers with ~the fingers and tries to move along the abdominal wall 
into and through the operation wound. In one case the testicle proved 
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too large to pass the narrow opening, and I assisted with the other 
hand introduced into the rectum, using this to push the testicle vertic-
ally through the opening. Moreover, in searching for the testicle, the 
second hand can in this way afford marked assistance. At the same 
time, I avoid, as far as possible, entering the rectum, since with that 
the prospect of an aseptic course of the wound is generally lost; but 
sometimes this may be obtained, notwithstanding, if the hand is care-
fully washed and rinsed with a disinfectant by an assistant before it is 
again used in the operation. When a professional assistant is on the 
spot, he can, from the rectum, materially aid in the removal of the 
testicle. 
If the testicle is not discovered with the two fingers, one enlarges 
the skin wound so that the whole hand can penetrate; and one now 
introduces the latter into the abdominal cavity-an operation which 
is not difficult. vVith the hand one now explores the neighbourhood 
of the internal abdominal ring, and if the testicle is not immediately 
found here, the hand is carried backwards to the upper (the horse 
being supposed to be standing) wall of the bladder, in order to seize 
the vas deferens (recognisable by its firm cord-like character), and, by 
following this, to reach the testicle, which in general soon succeeds. 
The testicle is then easily drawn out. 
5. Separatioll of tlte Testide.-For this purpose one applies to the 
spermatic cord, close above the tail of the epididymis, a Togel's for-
ceps, ligatures the cord in three divisions by means of sterilised catgut 
or silk, and cuts it across close under the point of ligature. The 
separation may also be effected by carefully executed torsion. I have 
tried both methods, but ultimately preferred the ligature after the 
manner of Bang, since by that all bleeding is prevented, and the 
healing of the wound is favoured. After the testicle has been removed, 
and when one has ascertained by palpation that no part of the 
intestine has prolapsed. one washes the wound once more with 
sublimate water (I : 1000), and stitches the skin wound with a button 
suture. From 6-8 sutures are required in order to procure a close 
application of the skin flaps. It is also to be recommended to place 
the stitches through the skin about I cm. from the edge of the wound, 
so that the subcutis comes into contact with the wound edges. The 
operation field is again cleansed with sublimate water, and, lastly, I 
sprinkle it with a powder of iodoform and tannin (I : 3). . 
The fetlocks having been loosened, the horse is now aIlowed to get 
up, and is led into the stable, where a dressing is applied. This is 
composed of a couple of layers of dry sublimate wood-wool or carbol-
jute; these are supported by a triangular flap of linen, after the 
manner of a suspensorium, the apices of the flap being fastened to the 
crupper by means of rings. The prepuce is pulled so far forwards that 
the urine discharged does not soil the dressing. 
Half rations of easily digested food are administered for three 
or four days, during which the horse is kept standing on clean 
straw, and tied high. So long as no high fever and no general 
disturbance sets in, the dressing is allowed to remain. I have 
repeatedly seen the operation wound heal without any trace of 
inflammatory reaction. 
If stronger swelling sets in, and if the wound appears moist, the 
suture next each end of the wound is taken out, and the latter is 
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washed with sublimate water, creolin, or some other disinfectant. The 
same procedure must be carried out if high fever sets in. 
The danger of prolapse of intestine in this operative procedure is 
extremely slight. If the abdominal wall is perforated with two 
fingers, a prolapse of intestine hardly ever occurs. No case of the 
kind has happened to me. The chief danger lies in infection and 
peritonitis or septica::mia. But careful purification of the hands, 
instruments, and operation field, reduces even this to a minimum. 
On these grounds one avoids the repeated withdrawal and reintroduc-
tion of the operating hand, and also avoids bringing the latter into 
contact with any other object. 
By this method I have during the last year castrated 13" rigs," 3 of 
which, indeed, were bilateral cryptorchids. Eleven were operated 
upon in my hospital, and two in the country. Both the last presented 
spe{:ial difficulty, inasmuch as in one the testicle was uncommonly 
small and soft, and was therefore found only after long searching; 
while in the other an apparently trustworthy, but nevertheless false, 
report regarding the removal of the one testicle induced me to under-
take the operation on the wrong side. After I had for some time 
vainly searched for the testicle, I introduced the whole hand into the 
abdominal cavity and found the testicle on the opposite side. Happily 
the spermatic cord proved sufficiently long to permit of the testicle 
being, brought as far as the operation opening, and, after ligature, 
removed. Notwithstanding this complication, both horses suffered to 
only a trifling extent, and the operation wound hea1ed in a short 
period. 
From these occasions I have also convinced myself that in private 
practice the castration of cryptorchids is less hazardous than in an 
hospital, in which, as' with the dispositions here, stringent antisepsis 
cannot prevail. The danger of infection, and upon this it mainly 
turns, in private practice in the country is less than in hospitals. 
Degive also recognises this, and carries out most castrations of this 
sort in the stable of the owner. 
Of the 13 crypt orchids which I castrated during the last year, in 
6 cases it was the right, and in 4 the left, testicle that remained in 
the abdomen; in 3 both testicles were in that position. The weight 
of the testicles was, as a rule, some 20 grammes (a gramme = 15 grains 
nearly), but still one weighed 146'5, and another as much as 222'5 grms. 
Both these last showed all the properties of fully developed testicles; 
regularly formed and mobile spermatozoa were also repeatedly found, 
so that no doubt can exist regarding the procreative power of these 
animals. Eight testicles were removed by means of torsion, and 8 
after ligature with silk or catgut. In my experience ligature with 
catgut is preferable; after this the majority of the operations ran an 
aseptic course, which apparently was ascribable to the avoidance of all 
bleeding; with torsion this is not so certainly attained, and the bleed-
ing more or less interferes with the healing process, especially with 
healing per pri11lam. 
The first horse operated upon during the past year, viz., on the 2nd 
May, died from septica::mia on the 18th sf the same month, and this 
must be ascribed to the simultaneous presence in the hospital of rtatients 
with severe gangrenous processes, especially since the septica::mia first 
appeared during the later course of the healing of the wound. A 
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second, and indeed a double-sided, cryptorchid, which was operated 
upon on both sides at the same time in October, died on the 20th 
November from an escape of blood into the thorax, combined with 
septic;emia. Here, also, infection was doubtless the immediate cause 
of the fatal termination. 
Subsequently, however, I removed the second testicle from a 
bilateral cryptorchid after the first operation wound had completely 
healed. This, as well as the operations on the other cryptorchids, 
took a favourable course, so that the animals a short time thereafter 
were again fit for work. 
There are two aids that before everything else assure the success 
of the operation, viz., the most painstaking cleanliness (strict anti-
sepsis), and practice. Here, as in everything else, it soon happens 
that the operator is in a position to put himself right, and to be 
patient and calm when difficulties oppose themselves, or when some 
uncommon condition is found. Thus, I was repeatedly taken by 
surprise by a large quantity of serous fluid which escaped from the 
abdomen after perforation of the abdominal wall. This I removed 
by means of a mop of sublimate wadding. In general one avoids 
sponges, or uses only new and carefully disinfected ones. But of late 
I have used sublimate wadding instead of sponges, and have had the 
best results with this. 
Almost all of the horses operated on by me came from Hanover and 
Mecklenburg, where, at the present time, veterinary practitioners, after 
having acquired a knowledge of the before-described procedure, are 
operating with good results. Hitherto foreign empirics have often 
been brought here to castrate cryptorchids. I hope that these lines 
may contribute to awakening interest and confidence in the operation 
among German colleagues. . 
I have just received a communication from District Veterinary 
Surgeon Carl, N eubrandenburg, who of late has repeatedly performed 
the operation in question after the method described, and has thus 
furnished the proof that even in private practice the operation may be 
successfully carried out. Carl reports concerning the following seven 
operations, which he performed with the assistance of Herr Agerth 
of Friesland :-
CASE I. Operatiotl on the 13tft February 1890.-A six year old 
well-bred entire, 17 hands high. used as a riding horse, of dull 
constitution, showed the right testicle normal in the scrotum, while 
the left was recognisable in the inguinal canal, near the internal 
abdominal ring, as a soft movable tumour, half the size of a pigeon's 
egg. The animal having been cast, an incision was made over the 
testicle, and the latter, which was shrivelled to scarcely the size of a 
pigeon's egg, was pulled out and removed. The edges of the wound 
were united with three sutures. Four days after the operation there 
was no general disturbance, respirations 12, pulse 44 per minute, 
temperature 38'25°, slight swelling around the edges of the wound. 
After removal of the suture at the hinder angle of the wound, some 
serous fluid escaped. After other three days the general condition 
was normal, wound dry and no swelling around it; the two remain-
ing stitches were removed. Fourteen days after the operation healing 
was complete, and eight days later the normal testicle was removed 
under narcosis by Herr Agerth. 
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On the 24th February the following two" rigs" were operated upon 
on an estate, on account of their being very bad-natured :-
CASE II.-A well-bred, brown, right-sided cryptorchid, from which 
the left scrotal testicle had been removed during the first year, five 
years old, 17-i hands high, in good condition, strong, and accustomed 
to work. By previous rectal examination I had felt the right testicle 
above the abdominal ring; on moderate pressure it slipped away, and 
could not again be found. When the operation was performed some 
days later, the two fingers introduced into the abdomen, Herr Agerth 
assisting per rectuJJl, could feel but not seize the testicle, which sprang 
from the flank region; nor could the seizure be effected with forceps. 
The hand, with the exception of the thumb, was thereupon introduced 
into the abdomen, and the rather large testicle could now be grasped 
between two fingers and pulled outwards. It had the size, roundness, 
and firmness of the testicle of a three-year old stallion. As the 
spermatic cord, severed from the testicle, should have retreated into 
the abdominal wound, under sudden contraction of the abdominal 
muscles there appeared a piece of small intestine as large as a 
child's head; this, along with the spermatic cord, was as speedily 
as possible returned. Thereafter followed powdering with iodoform, 
the introduction of five deep sutures, dusting with iodoform, tannin 
powder, and the dressing. During the first days after the operation 
the owner did not observe any morbid symptoms, and found the 
temperature to be 38'5° C. On the fourth day after the operation I 
found the animal lively, appetite good, breathing normal, pulse some-
what full, soft, and 48 per minute, temperature 38'25°, no swelling 
around the wound, edges of the wound dry, and sutures remaining in 
position. 
Ordered once daily moistening of the wound with warm creolin 
water. On the 7th day after the operation the animal was very lively, 
appetite good, respiration normal, pulse 38 and soft, temperature 38'2°, 
wound edges dry, and no swelling. The sutures were removed, the 
wound was washed for the last time with creolin water, and the 
animal, which had already again become vicious, was exercised for a 
half to one hour daily at a walking pace. Healing was completed 
without suppuration, and four weeks after the operation the animal 
was put to farm work. During the first days it still exhibited the 
stallion nature, but later, about eight weeks after the operation, it 
behaved as a quiet gelding. The animal is now a coach horse. 
Duration of the operation, 36 minutes. 
CASE II I.-A well-bred, strong, bad-tempered" rig;" grey, six years 
old, 16! hands high, used for farm work, in good condition but not fat. 
The left testicle had been removed during the first year, and the right 
could, by examination, be felt in the region of the flank. On moderate 
pressure it slipped away. Owing to the thickness and density of the 
yellow abdominal tunic, the attempt to bore through or rupture it with 
two fingers or with these and the thumb did not succeed, and the 
entire abdominal wall, including the peritoneum, was therefore 
perforated by means of a short forcible thrust with the blunt end of 
closed curved scissors (which had lain in 5 per cent. carbolised water). 
The wound of the abdominal tunic was .lengthened a little forwards 
and backwards with the scissors, whereupon first the fore and then the 
middle finger could easily be pushed into the abdominal cavity. The 
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search with the fingers, combined with the rectal support of Herr 
Agerth, remained unsuccessful, and the whole hand with the under 
half of the forearm was therefore introduced into the abdominal 
cavity. As soon as the hand penetrated towards the region of the 
flank (the volar face being turned towards the back), the testicle was 
found in a rather large duplicature of peritoneum, and it was without 
difficulty pulled outwards. It was as large as a hen's egg, flattened, 
and flaccid. After the application of a ligature around the vas deferens 
and the part with the vessels, the already described procedure was put 
into operation. 
The extreme stretching or bruising of the yellow abdominal tunic 
was not followed by any bad effect. On the second and third day 
after the operation there was reported to be some depression and little 
appetite, temperature 40°. On my examination on the fourth day 
after the operation, the animal was less lively, little appetite and thirst, 
respirations 12 and normal, pulse 54 per minute, soft and somewhat 
full, temperature 40°, slight swelling of the wound, out of the anterior 
angle of which there flowed some yellow thin secretion. After removal 
of all the sutures, some yellow, purulent matter escaped. The wound 
was syringed from behind forwards, in the horizontal direction, with 
warm creolin water. 
Ordered the region of the wound to be washed once daily with 
creolin water. At my visit, on the third day afterwards, I found the 
demeanour lively, appetite good, respiration normal, pulse 48 per 
minute and soft, temperature 38'2°, slight swelling of the wound, and 
moderate suppuration. I syringed the wound out with creolin 
water. 
Ordered once daily washing of the wound with warm creolin water. 
The slight suppuration lasted for five weeks-until the wound was 
completely healed. . 
Four weeks after the operation the animal was put to plough on 
level ground. For some time the restless stallion nature still remained, 
but eight weeks after the operation it was no longer perceptible. 
CASE IV., on the 1st Marcll 1890. - A left-sided cryptorchid, 
with the right testicle in the normal scrotal position, two years old, 
well bred, vigorous, somewhat thin. After a fruitless search with the 
two fingers for the testicle in the abdominal cavity, and unsuccessful 
assistance from the rectum by Herr Agerth, the hand was directed 
into the abdomen and on to the upper wall of the bladder, where, a 
little to the side, in the fold of Douglas, the testicle, which was half 
the si2e of a hen's egg and soft, was seized, and without perceptible 
impediment pulled forwards and outwards. The right testicle was 
left undisturbed. When the animal's fetlocks were freed it immedi-
ately stood up, and showed itself quite active. During the next two 
days the animal had been lively, and after that time the watching was 
interrupted. As after this the horse became restless, a morphia 
injection had been ordered by a colleague. On my visit on the third 
day the horse showed marked symptoms of colic; in the cavity of 
the wound there was dark-red small intestine, the reposition of which 
did not succeed, and the animal was therefore killed. 
CASE V., OIl the lOtft March 1890. - A left-sided cryptorchid, 
from which the right testicle had been removed, two years old, thin 
but vigorous, coarse-bred. On preliminary examination, the testicle 
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was found at the outer part of the anterior edge of the pubic bone. 
The two fingers introduced into the abdominal cavity and directed 
backwards and outwards seized the testicle (which was brought nearer 
through the assistance of Herr Agerth from the rectum), and easily 
pulled it outwards; it was as large as a hen's egg, rather long and 
fiat, and firm. At the end of four days there was no fever, and no 
swelling or suppuration; after other three days the condition was 
normal, and the sutures were removed. The creolin washing was 
continued for some time, and eighteen days after the operation 
healing had been effected without suppuration. Duration of operation 
35-40 minutes. 
CASE VI., on the 7t1t May 1890. - A two-year-old, very well 
nourished, fat, coarse-bred, left-sided cryptorchid, with right scrotal 
testicle. After eight days' preparation, which had effected little, the 
operation was performed on the left side, after the unsuitably fat 
condition had been pointed out. At the preliminary examination the 
left testicle was thought to be felt at the anterior edge of the pubic 
bone, but when the operation was performed eight days later this was 
found to have been a mistake. 
Operation: Owing to the thickness of the layer of fat, the canal in 
the abdominal wall was so long that the two fingers introduced were 
too short, and searched in vain for the testicle. Seeing that the rectal 
assistance of Herr Agerth was also fruitless, the whole hand and the 
half of the forearm were introduced into the abdominal cavity. On 
the hinder part of the upper wall of the bladder I found the vas 
deferens in the fold of Douglas, but this was soon lost in the mass of 
fat. After long searching I at last pushed the little finger through 
the abdominal ring into the inguinal canal, in which certainly no 
testicle could be felt from the exterior, and found the vas deferens, 
but I vainly tried to pull it backwards. I then with my left hand 
exerted somewhat strong pressure from the internal abdominal ring 
towards the inguinal canal, and felt with the forefinger of the right 
hand, on the outer and posterior wall of the wound canal, a soft 
roundish body, almost as large as a pigeon's egg, which, after making 
an incision, I could pull forth as the testicle sought for. Further 
procedure as before. 
This troublesome operation lasted an hour-and-a-half. 
After the operation the animal was comparatively lively and ate 
some hay. According to the report on the 2nd day there was slight 
swelling in the region of the wound, the horse ate three pounds of oats 
and some hay. On the 3rd day there was moderate appetite, a short 
rigor, temperature 40°; on the 4th day, temperature 40'2°. On 
examination by Herr Agerth on the 5th day the animal was rather 
lively, appetite good, respiration quiet, pulse 60 per minute, temper-
ature 39'3", strong swelling of the prepuce, slight swelling in the region 
of the wound, from which there was a copious, sanious discharge. 
Treatment: scarification of the prepuce, removal of the anterior and 
posterior sutures, daily syringing. On the 7th day after the operation, 
according to the report, the horse was lively, appetite for oats and hay 
but not for bran, diminution of the swelling and copious suppuration, 
temperature 38-;". On the 15th May the condition was improved to 
such an extent that a favourable course was not to be doubted. 
CASE VII., I4th May 1890. - A 2~ years old ,half-bred crypt-
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orchid, vicious, rather well nourished. The two fingers intro-
duced into the abdominal cavity could feel but not seize the vas 
deferens, and after searching for the testicle for half an hour, the 
manual examination of Herr Agerth being unsuccessful, I introduced 
the left hand into the abdomtm and found at once the course of the vas 
deferens and also the testicle, which was scarcely as large as a pigeon's 
egg, and situated in a rather long duplicature of peritoneum. Dura-
tion of the operation one hour. At the conclusion of it the animal 
lay for half an hour, and then sprang up. 
On the day of the operation there was some dulness, frequent 
lifting of the hind limbs, rather diminished appetite for food and drink, 
normal respiration, pulse 48 and soft, temperature 39°. On the r6th 
May the animal was lively, food and water taken well, normal respira-
tion, pulse 52, temperature 38-;". The course of the operation was, 
therefore, in this case also favourable. 
AT WHAT MOMENT DOES THE VIRUS OF RABIES 
APPEAR IN THE SALIVA OF RABID ANIMALS?l 
By MM. Roux and NOCARD. 
A person is bitten by an animal presenting no sign of rabies at the 
moment of biting, but which becomes rabid within the three or four 
following days; does this person run any danger? ought he to have 
recourse to preventive treatment? 
On the part of the public the reply is not doubtful: there is no 
danger; an opinion as objectionable as it is widespread asserts that 
the bite of a rabid animal is formidable only during the access of 
rabies. Science, which lacks precise views on the subject, pronounces 
less easily, and in these cases the physicians consulted are much 
embarrassed to give a well-grounded opinion. They ought, in the 
first place, to mistrust the assertion of persons who declare that a dog 
was perfectly healthy at the time of the bite, if it has been recognised 
mad some days thereafter. In the dog, just as in man, rabies does 
not develop suddenly; the symptoms at the outset of the disease 
may easily escape eyes with little experience, which recognise the 
malady only when it is very advanced. The fact that a dog has 
bitten persons with whom it was accustomed to live, or that it has 
without provocation attacked strangers, is already sufficient to suggest 
the thought that it was in a rabid state when it made the wound. 
It may happen, however, that competent and careful observers are 
able to watch the animal that has committed the bite, and that they are 
assured that at the moment of the accident, and during the days 
immediately following, it has been impossible to detect any change 
in its behaviour. Most frequently the person wounded has not been 
bitten, but has been licked on a recent wound, or he has scratched 
his hand on the teeth of the dog, in playing with it while it appeared 
lively and quite healthy. Such cases have several times been observed 
at the Pasteur Institute. It is evident that if the saliva of the dog 
did not contain the rabic virus at the moment when the former was 
placed in contact with the wound, no danger is to be apprehended. 
1 Translated from the Annales de l'Institut Pasteur, March 1890. 
